Summary Dermally applied ouabain decreased the short circuit current (SCC)in frog skin,whereas epidermal cadmium increased it.The percent increase in SCC induced by Cd2+was never modified by the presence of ouabain.This suggests that Cd2+and ouabain may exert their effects on Na transport independently. The control experiment showed that the responses to successive application of Cd2 +only were almost the same as those seen previously (HAYASHI et al.,1977; TAKADA and HAYASHI,1981) .The effect of 2mm Cd2+with or without 10-5M ouabain is shown in Fig.1 .At 4 hr after setting up the experiment,Cd2+was applied epidermally to the skin for 20min.The SCC increased to 146%.The SCC returned almost to the control level after washing with control Ringer. Then,10-5M ouabain was applied to the skin dermally.The SCC was decreased to almost half in about 40min.Subsequent application of 2mm Cd2+for 20min increased the SCC to 144%above the level that had been decreased by ouabain. The Cd2+-induced percent increase in SCC was almost the same despite the presence or absence of ouabain in this case. Figure 2 summarizes the results of 15 experiments of the type shown in Fig.1 . The effect of 2mm Cd2+was first tested without ouabain.After washing with the control Ringer,ouabain at 10-5M decreased the SCC exponentially with time ( Fig.2A) .The data appeared to fit the following experimental equation(solid line):-SCC=102-0.00418T,where T is the time of ouabain application in min.Successive application of 2mm Cd2+increased the SCC.This increase was divided by the previously obtained Cd2+-induced increase in SCC in the absence of ouabain.The ratio was plotted against the SCC in the ouabain Ringer just prior to the Cd2+application (Fig.2B) .The regression line may be expressed as follows:y=1.10-0.0015x.If we assume that the ratio is completely independent of the period of ouabain application,then the hypothetical relation should be y=1.0. The coincidence between the experimental regression line and the hypothetical line was examined by the t-test.The slopes of the two lines appeared to be equal (P>0.05),and the vertical distance between the hypothetical line and the means of the experimental regression line was negligible(P>0.3).This graph shows, therefore,that the ratio maintains a value of almost unity despite the variant SCC caused by the ouabain of variable application time.The ratio was also plotted against the period of ouabain application(figure omitted).Again, the ratio maintained a value of almost unity regardless of the ouabain application time which caused the SCC to decrease.It is concluded that the Cd2+effect was never influenced by the period or extent of the effect of ouabain.In other words, there was no interaction between Cd2+and ouabain effects on Na transport. Contrary to the case of the simultaneous application of Cd2+and ouabain,Cd2+ interacted with Ca2+or amiloride on the outer facing membrane as concluded from the fact that the Cd2+reaction was dependent on the presence or absence of Ca2+or amiloride (TAKADA and HAYASHI,1981) . HAYASHI, H., TAKADA, M., and ARITA, A.(1977) Effects of cadmium on the active transport of sodium by the abdominal skin of a bullfrog (Rana catesbeiana). Jpn. J. Physiol., 27: 337-352. HAYASHI, H., TAKADA, M., and ARITA, A.(1978) Cadmium-induced decrease in the outer facing skin resistance of a bullfrog (Rana catesbeiana). Jpn. J. Physiol., 28: 63-73. KAWADA, J., TAYLOR, R. E., Jr., and BARKER, S. B.(1969) Measurement of Na-K-ATPase in the separated epidermis of Rana catesbeiana frogs and tadpoles. Comp. Biochem. Physiol., 30: 965-975. TAKADA, M. and HAYASHI, H.(1978) Effects of cadmium ion on the Na, K-ATPase of microsomes obtained from frog skin. Jpn. J. Physiol., 28: 473-483. TAKADA, M. and HAYASHI, H.(1981) Interaction between cadmium, calcium, and amiloride on the kinetics of active sodium transport through the frog skin. Jpn. J. Physiol., 31: in press.
